The diversity of life has generally been divided into a few -four to six -fundamental 'kingdoms'. The most influential system, the 'Whittaker' five kingdom structure, recognises Monera (prokaryotes) and four eukaryotic kingdoms: Animalia (Metazoa), Plantae, Fungi and Protista. Whittaker's system, somewhat modified, was presented as more realistic than the traditional division of life into animals and plants. Fungi, as well as prokaryotes, were separated from the plants, to which they are not related, while various protists were also released from artificial 'plant-like' or 'animal-like' designations.
Opisthokonta
Opisthokonta contains animals and true fungi, as well as several unicellular groups, including the free-living choanoflagellates, a diverse range of parasitic forms called Ichthyosporea or Mesomycetozoea, and a group of free-living amoebae called the nucleariids. Two significant groups of spore-forming parasites, myxozoa and microsporidia, often considered as protists, turn out to be animals and fungi, respectively. Some 19th and 20th century morphologists had suspected that choanoflagellates were involved in the evolution of animals, given their similarity to the choanocytes of sponges (both trap food particles using a microvillar collar surrounding a single flagellum). Choanoflagellates, most animal sperm and the zoospores of chytrids (the only fungi with flagella) all swim with their single flagellum emerging from their posterior end; surprisingly, this arrangement is nearly unique, and appears to have been inherited from the common ancestor of opisthokonts. In the early 1990s, several molecular phylogenies demonstrated that animals, choanoflagellates and fungi are specifically related. in eukaryotic evolution, with the host being a common ancestor of these three groups. Phylogenetic analyses, particularly some centred around the gene for elongation factor 2 indicate that 'reds' and 'greens' are closely related, with glaucophytes perhaps being their sister group. At present we follow many in the field, and refer to this whole group as 'Plantae', but we caution that most botanists use 'Plantae' for subsets of this group, such as green algae plus land plants.
The incorporation of the primary plastid had a huge effect on the genetic potential and basic biology of the host organisms. Almost all Plantae are specialist phototrophs; a few are non-photosynthetic parasites, but even these organisms retain plastids in a reduced form. Plantae are the only one of the major groups that may lack entirely the ability to engulf particulate food.
Multicellularity has evolved on several occasions within Plantae: probably once in red algae, but multiple times within green algae. One particular multicellular assemblage, the 'charophytes', actually gave rise to the embryophytes that dominate land habitats, but are of very minor importance in the ocean (where, in fact, extremely small unicellular green algae are significant).
Chromalveolata
In 'secondary endosymbiosis' a eukaryote already containing a primary plastid is engulfed by another host eukaryote, and over time is reduced to an organelle. The new plastid-containing host is termed a 'secondary alga'. Secondary endosymbiosis has happened more than once in eukaryotes, but mounting evidence from plastid gene trees and a distinctive gene replacement event suggests that most groups of secondary algae descend from one particular endosymbiosis involving a red algal symbiont. These organisms, plus their many nonphotosynthetic relatives, comprise the group Chromalveolata.
The chromalveolates unites four major groups of eukaryotic algae: dinoflagellates, cryptophytes, haptophytes and stramenopiles (~heterokonts), and many nonphotosynthetic forms (see below). The first three groups are unicellular, with a few colonial forms. Stramenopiles, however, range from tiny unicells, through to elaborate unicells and colonies, for example diatoms, and truly multicellular and massive life forms, such as kelps. Dinoflagellates and diatoms are the dominant 'large' phytoplankton in the ocean.
Dinoflagellates and stramenopiles also include a wide diversity of heterotrophic forms (and mixotrophs, organisms that subsist by both photosynthesis and heterotrophy). Heterotrophic stramenopiles are very important consumers of bacteria in aquatic environments, but also include some animal parasites/commensals, and a diversity of fungal-like forms. For example, the Irish potato famine pathogen, Phytophthora infestans, is an oomycete stramenopile. Heterotrophic and mixotrophic dinoflagellates are important Excavata is the most contentious of the major groups of eukaryotes. Early molecular phylogenetic analyses had suggested that many groups of excavates are separate early branches in the eukaryotic tree; however, more sophisticated analyses have deflated this model. The most recent phylogenetic studies, some using multiple proteins, divide excavates into about four strongly supported subgroups, but are equivocal as to whether those subgroups are specifically related. However, contemporary electron microscopy studies indicate that members of each strong subgroup do indeed share a common ancestor with a distinctive morphology.
Other groups
The six major groups include all eukaryotes that can be considered 'well-known'. It is possible, however, that a few poorly known microbial forms might represent one or more additional distinct groups. There are several small groups of free-living heterotrophs -centrohelid heliozoa, apusomonads and collodictyonids, for example -for which both morphological and molecular studies have failed, so far, to reveal close evolutionary affinities. There is a longer list of even more obscure 'mystery taxa' that have not been examined using molecular techniques, and must remain candidate representatives of novel major groups.
Recently, several research teams have examined eukaryote biodiversity by obtaining rRNA gene sequences directly from the environment, rather than from cultures. Some studies report several uncultured 'kingdom-level' groupings, suggesting that the 'familiar' eukaryotes might represent only a fraction of the high-level diversity in nature. But careful re-analyses incorporating data from more cultured organisms indicate that most genuine environmental sequences are actually related to known groups; some of the most distinct types turn out to be undetected artificial fusions of two unrelated sequences! Increasingly, it appears that the 'six major groups' will encompass the bulk of extant eukaryotic biodiversity, however it is measured.
Relationships amongst the major groups
Identifying six natural groups of eukaryotes raises the question: what are the relationships amongst them? Molecular phylogenetics could provide the answer in principle, but there are tremendous practical difficulties. As we look further back in time, most historical signal is lost from present day molecular sequences, so that nonhistorical (artefactual) signals in the same data can easily obscure the true relationships.
There are two main solutions being explored. The first is to analyse many -potentially 
